Postnatal development of lipopolysaccharide-induced inflammatory response in the brain.
This study aimed to characterize postnatal development of lipopolysaccharide (LPS)-induced inflammatory response in the brain. Postnatal day (P)1, P21 and P70 Sprague-Dawley(®) rats were treated with saline or 0.25 mg/kg LPS for 2 h, and the mRNA expression of neuroinflammatory mediators in the brain was determined using reverse transcriptase-polymerase chain reaction (RT-PCR). The kinetics of LPS-induced neuroinflammatory mediators in the brain of P1 and P21 animals was determined using RT-PCR, and the kinetics of LPS-induced cytokines in the serum were determined using ELISA. The basal levels of Toll-like receptor (TLR)-4, CD14, and myeloid differentiation factor 88 (Myd88) were measured at the mRNA and protein levels using RT-PCR and Western blot assay respectively. The mRNA expression levels of cytokines and chemokines were considerably increased in P21 and P70 brains but not significantly altered in P1 brain at 2 h following LPS stimulation. Instead, the induction of cytokines and chemokines was significantly delayed in the brain of P1 animals following LPS stimulation, which was associated with diminished Myd88 production in P1 brain. In parallel, the cytokine response in the serum of P1 animals after LPS stimulation was also delayed compared to P21 animals. TLR-4-mediated innate immunity in the brain was significantly delayed in P1 animals, and underwent significant development during the early postnatal period.